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Figure 2-10 Paleodeposition environment for the Upper Jurassic (Cotton Valley Formation) and the associated depocenters
(from Ewing and Galloway, 2019)
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Figure 2-11 Paleodepositional Environment of the Lower Cretaceous for the lower Hosston Formation
(from Ewing and Galloway, 2019)
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Figure 2-12 Paleodepositional Environment and Uplift of the Upper Cretaceous for the Tuscaloosa Formation
(from Ewing and Galloway, 2019)
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Figure 2-13 Paleodepositional Environments Upper Cretaceous illustrating the Olmos and Nacatoach Delta systems

(from Ewing and Galloway, 2019)
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LOG INFORMATION:
Schuler Drilling Company
EDC #1

UWI: 03-139-12979-0000
KB: 203.25 GL:192.42

DEPTH (FT): . AIT-H 90 Inch Investigation (AHF90)

GEOLOGIC PERIOD:

~y

GEOLOGIC FORMATION:

MIDWAY
SHALE

ARKADELPHIA MARL

GROUP

AVMAIIN

~— ST TN

SYSTEM

dANdOO01Vd / AdVILld3d1l

02 OHMM) 2060
L seen L AITH 60 Inch Investigation (AHF80)
320 M) % 02 ) 2000
_Gamma Ry (GR) - AT 20 Inch Investigation (AHF20)
° (GAP) 150 02 ot 2000
— - 1600 ?’4 4600 RIGHEAT 0
1-cse- HHA
: T
T e
L— - 1700 i 1700 TN h:E
SR -] Egi
sui HI
mEIN b ET
P I | . [0¢] [ AN
IR
1800 H Egi
e - 1800 T {1
EARH L)
i 155
! 5 uh
BT WA
l— - 1900 1900 |41 ‘; ;
"
L 2000 1 2000 [

2100 (1o

b - 2100

1910

NACATOCH SAND

2200 |

e - 2200 =

2180

SARATOGA CHALK

OddVAVN

2300
MARLBROOK MARL

SY34dINOY Y344Ngd
i

2395
ANNONA CHALK 2505

OZAN FM_2530'

BROWNSTOWN MARL

2610

1 TOKIO FM

dOTAVL

SNOJOV13dO ddddn

1 SLIGO FM 3010

|— - 3300 3300 {1 3] NI .

b— - 3400 G 3400 I

f— - 3500 >

[

s
R
n i H L

|— - 3600 = -

SANOZ 9SNINIINOD

. X ]
L— - 2300 - A <300 el
T
ral I 4
RN | | -
> } )
¥
e - 2400 — — = —o pt—
i T4 Rl
= - RN
- N 7 =
[— - 2500 — — i
i W i
o A4 {1
- N
rLi 1 T
i T T
l— - 2600 - 2600 1 (4 -
.
=] s i
k9 o =
2. i
f— - 2700 el 2700 | 1 |
Bo = i P B g
"4 TGS/ |11
1 e i
— - = ) y—
|— - 2800 ] - . pF -]
B - N - §
B | ] 1
i el
ta .
e
|— - 2000 2900 | {1 i .
S - = 7"
. ’ 4
—= 3
i - L] ) ]
B i I
. =3 = !
e B wiliil
|— - 3000 ] 3000 L] 1] ul
= - o e = - = ok
TE= ] = N
B iy B | | ] 4.
|— - 3100 zﬁé_ 3100 {1 20 WA T .
" i '] [
IR u n g
|— - 3200 I~ r\ ] 3200 L4 0 - 'El_i i
- - At = i
Ty u - ~1m
= — nus

ALINIHL

SNO3OV1ddO 4dMO'1

AFTIVA NOL1LOD

a1SsvdNnr

I :’; T
g el
A 1111l i
< jillli o8 i -
. BE R ) IS i
. S S mEihiE
=2 Tt
=] T -
it ] TR T
=
— % 3800 % Ihl}: HH- sy
¥y 3 iul\% i 1 -
S -~ i Ynalagl; I
WA, ool -
g e -
=+ S
e o Tt e TR
f— - 3000 x [N | | 1 Ila -
] mily i
St ilis
2l i
= 4000 - . i :
sl
=
i, -
o
f— - 4100 - ~_
i LOWER HOSSTON
INJECTON ZONE
e - 4200 s,
it
afiit
it
iE
e - 4300 1 e
t
it
p - 4400 = 7': “
S5 - {
o il
4 21 as00 1
p - 4500 - H-
= i
P e i
RS il
S bt
=4 Hi
|— - 4600 Py 4800 1 ,
{4 i
: i
- i ll{
- "{
I - I
pe - 4700
N ; i -
o :ﬁ“ .
*:,%*
|— - 4800 - e — 4800
E I N - — - e [ o
_Z f— - 4900 o 4900 _
(@ - ]
I I I ~ | ]
B 1
< ’ |— - 5000 " 1 - 5000 i
_I Fat s -3 g f1d
O [— - 5100 | 51m —,- :“_. : —HH 7;“
Z e | it
-3 . 1
N TR e [ H
O |— - 5200 o B 5200 11 '_:ﬁ
Z ;j' 1H
=3
[T al 4
<
e o - - -1+ H
m 5 o el ] =530 =i
+' . Yy “11in TN
=
=
-5 - 44
|— - 5400 = 3400 i
- H
- ] It
- S H
f— - 5500 2 8500 {1
4H
f— - 5600 Z_ 5600 111 77_
z - Cv?2
= i INJECTON ZONE
S . [ A 1]
L 5700 Pl 5700 [ 0
Ao p f;‘ I
i B En e
= =y 13 N i
|— - 5800 ] - 5800 [11 =F 41
|- - - —“‘ « N |
_____ [ "1 "h
- o I
- ci: o I - RN
f— - 5900 1 -~ §900 |1 sy R
e = e e P I P =
] 1
- -
|— - 6000 “_‘3’;‘5 . 556 tﬁh Hi
P 1
] 34-7,- . | ST e N CV 1
f— - 6100 ] 810¢ N1 B i -4
- e T ' INJECTON ZONE
— ot 4 ] ul [ -
e
|— - 6200 — - 6200 |j .
.]E‘:: _ 1 1 .
Jr X3 ] =
[— - 6300 ‘_; = i‘l et
St 7
O ]
N < B . /
Fad 1]
l— - 6400 tad 6400 {11 Ll
- - o - A = - i = =l A
B! i 8 -
¢ TR T
¥ a =
|— - 6500 5 5 6500 fit + —tt
Ty BRjiin co @i Al SRR
I ] | [ N .
l— - 6564 | i B ¢ ) B 8 i B 1] mairni B
_Gamma Ray (GF .. AIT-H 20 Inch Investigation (AHF20)
0 @APY) 150 0.2 {OHMM)
L_SP(R) _AIT-H 60 Inch Investigation (AHF60
420 (MV) %0 02 OHMM) 2000
R "AIT-H 90 Inch Investigation (AHF90) ~
ASS: HN/TOOFT | 0.2 (QHM) 2000

Lapis

Energy

Figure 2-2
Type Log

Project Blue Site

GKS Project No: 220080LEE Date: January 2023

Project Info: Union County, Arkansas

(0, Geostock Sandia







! [ e _}k
monwinares | RAEIEES G MEEOES

—

¥

g o SN

| EnamiEEn o

J
| ZARK PLA.TEnld L
j  {OzARK|PLATEAUS © —

b =
P T i 1
Feameiin |

O TERR G eamsaeas suemunme !

= i
LRI ' H
4 As ! .-......_I,._.A
d .

i meTE

§ fe I
- -—-----—!—-—' e
[ T |
slsq_PPl |: -:r l|+l
NEh R LTELIT 4

Y snai AV — e —

z

HoETRIHEE BumLaEE

UFI-C ITA
! MOUH'ﬂMNS

---- i .-—.....: . i : ol M“JGR

. ' & PHYSIOGRAPHIC
P g v 7 ) PROVINCES MAP
P [ ; oF

mw nu- ITETI

o ARKANSAS
GULF. I St I
E‘“‘STP‘- P{,MN - )
r o r_-._\-\- =, 1. 'II. ______ T - » - - - --gy

4;""' :—‘ !' e ﬁ"k‘““-u/) ......

AR SECLOM BN, CORMMASICN

Project Site

Figure 2-3 Physiographic provinces of Arkansas







PRE RIFT
Lower Triassic

RIFT
Upper Triassic

RIFT
Middle Jurassic

BREAKUP
Upper Jurassic

DIVERGENT

MARGIN

Upper Jurassic &
Lower
Cretaceous

present limits of
EAST TEXAS BASIN present coastline

l I I

QUACHITA FOLD BELT

present GULF OF MEXICO

FORELAND

LOUANN EVAPORITES CHALLENGER EVAPORATES

(restricted marine)

RIFT VOLCANISM

NORTHERN SALT SOUTHERN SALT

SMACKOVER-BUCKNER-GILMER-BOSSIER

SCHULER-HOUSTON
PROGRADATION

:‘ . _'

% transitional cr

upper mantle lithosphere

 ————

Figure 2-4. Schematic northwest-southeast cross sections showing the evolutionary stages in the formation
of the northern Gulf of Mexico and East Texas Basin (modified from Jackson and Galloway, 1984).

CO, Geostock Sandia







. 06° 94° ‘;: 92° 55 90°
CLAS':_HG aIN ‘ TEXAS -.||.0U|S| NA
SHELF MAR - A ,
CARBONATE
‘ SHELF MARGIN
i W
\? SUBMARINE N, j‘hﬂnne\% \ .
CANYONS crel R
A + IR
f SALT 9 B ascensionchs Sy
| Mar gt e o
L00] STRUCTURES ‘a‘% SIS _. : \
= e TRISERIN

AN
o ey

.}.PLELSTOCENE W 3 ¢,,%/+ + 28
d—\.bﬂ'\\‘_;“‘ ’,\;‘ ‘})_ 0 G m "‘--‘-\\J\A‘\."“‘._ N W
% % . NN
) N
N N N
+ ‘\‘wlt RN 2 R 3 ab +
N
N,
\ \ +26°
! + ® + + + i
3 50 100 mi
0 50 100 150 km
L 1 1 ]
+
+ + + + + + t .
94° 22° 90 a8

Figure 2-5: Distribution of Cretaceous and Cenozoic continental marginsin the northwestern Gulf of Mexico
(modified from Jackson and Galloway, 1984)

(0, Geostock Sandia







o

¢4 1 Continntal~slopt

Sy
Vioe,
.J‘\()eu

Abyssal Plain

Figure 2-6  Gulf of Mexico and the Four Provinces (from Galloway, 2008)







The crust under the Gulf of Mexico basin

N s
EAST TEXAS NORTH GULF OF MEXICO
BASIN SALT BASIN SIGSBEE
SALT BASIN CAMPECHE YUCATAN
UK ESCARPMENT
0 + o A
5 \1?\ \m e SIGSBEE
. R ¥ N e ESCARPMENT SIGSBEE
! PEa=— —

: ¢ '~R wLTon _ weew :
" j N ik~ ~ 7 UJ74K (Ch) 10
] UPz — \ NI o e g M UTe -
~ ACOUSTIC u u

51 N o ” s > 2 BASEMENT
i THICK THIN OCEANIC THIN THICK B
i TRANSITIONAL TRANSITIONAL CRUST TRANSITIONAL TRANSITIONAL _

= CRUST CRUST CRUST CRUST -

- S SIS, e— 3

> g ~
- > ~ -
20 — MANTLE ~ -

km e N P

Figure 2-7 Tectonic processes and features associated with the formation of the Gulf of Mexico (Sawyer et al., 1991)







359

NEW MADRID
FAULT ZONE

Project Area of Interest

INNER MARGIN OF
COASTAL PROVINCE

Basy
NE
k. & - |
MONROE ‘ \\/,3~\/04'€4,&0 | ALABAMA
UPLIFT % |
2k %S ’7} %9,0%*
e G e FA&(;@N :ﬂ/ﬁ/,ﬂ‘q‘qr

v °© = o \E
)k _-_.,_C‘\\\\J v,\
~BATON ROUGE FAULTZONE - & BT
RPN Ol z %
B o
° b T B W g
0 s ,-:'_"—‘::o-—v*"'r
o4 M T :,:°do
o Y. .4 o
71 OF CONTINENTAL
&
& F MEXxrco

EXPIANATION

NORMAL FAULT--Ball on downthrown side
t ANTICLINE
t SYNCLINE
| SALT DOME
25017 v o _v _v v _—
Modified from Murray, 1961
0 100 200 300M ILES
0 100 200 300KI LOMETERS

Figure 2-8 Location Map of Major Interior Structures in the northern Gulf Coast

Region (from Hosman, 1996)







—— = = gy e = = n— o —— ————— e x = = .&EIELF.F';;:I-———— e = s=m= . :
Cameron Edndersan  CF Murdbek (Fagle M Phitlios Pat L Oirand W Cona, Stanclhrg’ O Co of La =
Fmey N T mwﬁ_ﬁn@ i.-' -t T Arnoa Mo ! Lwan Sow M0 Ca Mol Frost L& Ch Malf I E
Lee &, T HE AER S 29 TS RGN S, 2 TS AEOGH Ses 22 T8 B MW Sec & T NN S/E -
Amaerads Sefrodewm (o O E bargok (7 ek At Fn-':s = f-’-:r Standare’ O Co o La | o
Lagie ArE AT SoLrfiers AnarT An u? Froaft Lo S Ao S5 -
S Y I'.'.'?.E'.._,RJE.I'F Sec /T TS RN -'Hf-.,ﬁ-"il'l-'l" Sec & TEIN K5 H E
Projected ﬂ"- o
ProjgcgteXrZa of + | | =
Interest ﬂ; * |
i , I ] El =
E ! - ' i 1 1 f _ﬁﬂ_ [ - =
A LEvIL{— — — 1 S— : ] —— i 5
I f I E | |
n oo TERTIARY l TERTIARYT I TERTI&AYT
. l
ey
-I______—— ——T1 I ] . | i S
mooo’ | — : r | UPPER
T T : 1 i FER . CRE TACEDUS
oy ! [
—— \;EI'C: = . = Ty, A == — — & = LOWER GLEM ROSE
= : '"_JQE _§'='|I -.-p.l,l'h-! E_ : ECLF AL En TS
4 OO’
HOS §TOM
5 DO -
. 5 S
T oo™ LT TON
LT J'_"-.H_ | o ' s e Gy A ' WALLEY
' : | uq..i _ . | '
LT — By STV - s
] AT i o] BUCHMER & EQUNYS| EWTS
0 St | LI LA Ijm 1 w - -
|[ |.u'-'-'rl II ARE II. B
Ll ot LY '\\
' I — - E SECTION E-E
: LSCALITY  MAF SCALE IM MILES
| 0 = B B a ED i =]

= L_EE —— ~

STRUCTURE SECTION
THROUGH SOUTHERMN ARKANSAS INTO NORTHERN LOUISIANA

Nl 3L d E o umdmly WO Ly eiE0 e

| INDEX MAP

BHOWING

LOCATION OF STRUCTURE SECTIONS A-A TO F-F'

SCALEL OF mILES
L] ol

¥ W T 4
A ' AR COEANT ELL L EREATNON
. b i MO Fpifon af 3 Lagrons Mol Sac 5 TFs, RAA Ark
r'\- || & g’ e'e e Froduactes Ca Sipe W Fppfee A S A5, F.E'.S'_ RN ded
| 3 F M Mdoors e Jadm Mo 7 Lac p TARE KFPMEN drk
i Fealey, Fraa, o ol 8 W Tephor S f Sec/n FTHI RMRE Ark
5§ W Mortan e £ Eaprea M/ Smc F} TEIN, PEW ia |
& JSrersdng On e tha Sa Chifpn Favs S U Sec i TSN SN (& |
T Sravsiacd O Ca o la Sahn 2 MK ean Mo Secd TRsE HIDF Ak |
& drlamc Feflleung o Froe Bhaot Leodeae o Mol Sac A TofS, RIDN Al |
¥ Megrala e Co Fwadon Lewd Sac 1L TIFIN, PRHA La
o Oho OF Ca E 5 fayior Nt Secd] TASL RIFWN dri |
8 Hoegy loroonaton wotow Fmber Ca A sacd, T&E FIFH Ark |
2 B O Ca Ak Finssre Ca Ml Smcd TNE RFiIFw drk |
M Sachhaldacr Saceees Boreaas WM Sornadd Na) S 2 FJPE /AW dri
M Lle Frtroioem Cana et o Carvlan Coad e lgy Go Ml Sec 7 TS5 RAwW Ark
A Tiw Weder Smocoded’ OF fo Ay 54 Scgver b s B, THAE RAFR Ark
£ Owas Fock (k' Coep A Hapson el Sec 7l THE REW Ak |
7 Kgeeelpno b g Harratd Mal S=cd TrYE SIOe A
A Pifps Fedrndewm Ca Hager - Adkrer Ml Smcd TITE AW dei |
A lon Ok Kefineg Ca o 0 Tipsee Aa Sacti TS RAN dre |
B Carerss b deoee fan sy Ml Lme i T AL 2EH Ark |
H Amereds Fetroiuem Co Faphe M Nal Seed TIRE FEWR Aderc
| BE £ F Murgbed (pgle MU Freserge-dmotd [embee (o M See 2 TR RGN drk |
|21 LF Wurdock (fackhet)  Ssuidhern Keaff Nl Sec/? A5 REW drk
I J=[-|lI fr o T Araaid MNal Smc fT THS RA&EW Ark
M Fora O do Craag Nl Sec § TS AW Ari
Fd  Cptanr O Cona Lingen Sea W80 o el Gae 37, PSS Rea Ars
A =Y Fb D Magraomn Sac ¥ TIS__ Fimw  dek |
= Mamioisnt .,‘.'rn':l:-':g.!b fansn Sow MW Ca Al S twmc® TS RN drik |
S Spacses O Sa o e Eroad [ & dwg a8 fecs TN AW La
B b e I O o o7ia Srasf (b O A Sec M THw RIE  Ls
& Fhter-Soes, o of E M Clard Nl o |
1 - I i I i
AbLegy | { :
1. . B N P T _!"__J'll. n
i _ . I . 7
| A 5 H L E g f -~
: - S S— — -i | E— RN [— .l,h..... '
'.’_1-' | 1 ! i /? ./'
- : o 1— 4

|
| I I " 3 Lap:s Engrgy
Union County ; _L . a‘:}___ LaP Union goEnc;;?A?kansas
| j ;-' | | | :;r | Energy

. | l | ' " Y. . :
i b }1.._' FERES /“5': . j_._T % ) Figure 2-9
! i - ! " i L g Regional Cross Section
L

M . ; . —r—p— f
L l;:: h -(. o usE ‘4 WEST r—— { | of Southern Arkansas
"'"li-“.i.'...‘."*. ] Imla. y 1949
N .;}'"1-*..:1 e anm.!l: EASTLA) (miay )
,.__,__1\ : S ol i :-H::AH: ROLL q{"/ Drafted by: D. Gallagher | Scale: See Key Date: November 2022

(0, Geostock Sandia






